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7.1	 �Pre-operative Medical Assessment

Comprehensive Geriatric Assessment (CGA) has a strong evidence base in reducing 
mortality, increasing the number of patients discharged back to their own homes and 
reducing length of stay [1]. This approach should form the basis of assessment for 
any older person with frailty in hospital.

The pre-operative medical assessment forms part of an interdisciplinary review 
to understand the medical conditions that a patient may have in the context of their 
functional ability. The medical history can be evaluated by physicians, anaesthe-
tists, peri-operative physicians, orthogeriatricians, or any frailty practitioner with 
skills in developing a clear understanding of the implications of co-morbidities on 
an individual’s ability to function in addition to gauging the likely impact of trauma, 
anaesthesia and surgery.

In addition, therapists often conduct initial assessments to gather information 
about mobility, activities of daily living, cognition, mood, environmental and social 
circumstances.
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7.2	 �Information Gathering

This can be more complex than it seems with older patients often unaware of their 
personal medical history, previous investigations or reasons for prescribed medica-
tions. A significant proportion also has cognitive impairment and is unable to pro-
vide information. Collateral history from carers, the primary care physician, 
previous hospital medical notes, previous imaging and pathology results are key to 
piecing together a complete picture.

Having a standardised clerking proforma can help to ensure that all necessary 
information is captured, including a pre-operative assessment of cognition. This 
together with collateral from family/friends/carers can identify those with estab-
lished dementia in addition to those with likely undiagnosed dementia. These 
patients are at particularly high risk of developing peri-operative delirium. Proactive 
orthogeriatric management has been shown to reduce the incidence of delirium after 
hip fracture by one-third and severe delirium by a half [2].

Studies have looked at using haloperidol routinely peri-operatively in those at 
risk of delirium. A randomised placebo-controlled trial of 430 patients given either 
placebo or haloperidol 1.5 mg/day showed no reduction in incidence of delirium, 
but it did reduce the severity and duration of delirium with a reduction in length of 
stay. Its routine use is not recommended [3].

The 4AT is a useful tool for recognising and monitoring delirium [4]. It is a 
simple score which can be performed with good reliability by all staff and requires 
no specific training. It has been validated in patients with hip fracture [5] and should 
be a routine part of hip fracture management.

A description of an individual’s functional ability adds to an understanding of the 
impact and severity of co-morbidities, particularly with regard to cardiac and respi-
ratory disease. This is often described in metabolic equivalents (METS) with one 
MET being defined as the amount of oxygen consumed while sitting at rest and is 
equal to 3.5 mL O2/kg/min [6]. Those able to undertake activity such as easily man-
aging a flight of stairs (four METs or more) are unlikely to have significant cardio-
respiratory disease and have low cardiovascular risk (see Table 7.1).

Table 7.1  Metabolic equivalents

Physical activity METs
Sitting reading/watching television 1.0
Washing and dressing independently 2.1
Walking slowly on flat 2.3
Gentle household activity, e.g., cooking/cleaning 2.5
Walking a small dog (3 km/h) 2.7
Light static cycling/bowling 3.0
Gardening or outdoor activity 3.6
Walking quickly (5 km/h) 3.6
Climb flight of stairs without stopping 4.0
Dancing 4.5
Playing tennis/racquet sports 8.5
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Those with low levels of activity may have asymptomatic underlying cardiovas-
cular disease or may be limited by musculoskeletal disorders including arthritis, 
osteoporosis with kyphosis, sarcopenia or indeed obesity.

7.3	 �Cardiovascular Disease

Patients with a history of ischaemic heart disease are clearly at risk of peri-operative 
cardiac events. Cardiovascular risk factors should also be considered including the 
presence of diabetes, hypertension and smoking.

The Goldman cardiac risk index [7] or the Revised Cardiac risk index [8] may be 
used to identify high-risk patients and predict the likelihood of peri-operative car-
diac event or death.

A baseline electrocardiogram may give indications of asymptomatic cardiac dis-
ease with left bundle branch block or evidence of q waves or poor r-wave progres-
sion in the anterior leads.

An echocardiogram will give an indication of regional wall abnormalities from 
myocardial infarction, an estimate of left ventricular function and an indication of 
underlying valvular heart disease. This information can assist with risk stratification 
but should not delay surgery.

Patients with suspected coronary artery disease should be discussed with an 
anaesthetist. Unless a patient is symptomatic with cardiac chest pain, surgery should 
not be delayed to perform cardiac investigations. Routine troponin measurements 
are not helpful and do not correlate with early mortality [9]. Those already on beta 
blockers should continue their usual dose pre-operatively unless there is significant 
bradycardia or hypotension. Attention to haemoglobin levels is important, as peri-
operative anaemia may increase cardiac strain and increase the risk of a car-
diac event.

7.3.1	 �Valvular Heart Disease

Cardiac murmurs are often present in older people, with insignificant aortic scle-
rosis or mild mitral regurgitation being the most common. A large retrospective 
study showed that 6.9% of patients with hip fracture had previously undiagnosed 
significant aortic stenosis [10]. This may influence the type of anaesthetic and the 
need for invasive cardiac monitoring. Significant aortic stenosis is suspected if 
the patient has an ejection systolic murmur in the aortic area in combination with 
a history of angina on exertion, unexplained syncope or near syncope, a slow ris-
ing pulse clinically in the brachial artery and an absent second heart sound or 
LVH on the ECG without hypertension. Patients with significant aortic stenosis 
require careful fluid balance and are at high risk of pulmonary oedema. 
Echocardiography should not delay timing of operation but may be useful if 
readily available.
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7.3.2	 �Heart Failure

Many older patients will have a history or symptoms in keeping with poor ven-
tricular function on a background of hypertension, ischaemic heart disease, valvu-
lar heart disease or atrial fibrillation. The mainstays of medical treatment are 
diuretics, ACE inhibitors, angiotensin receptor blockers, beta blockers, aldoste-
rone antagonists and a combination of hydralazine and nitrates. Increasingly, 
therapies for heart failure include electrophysiological interventions such as car-
diac resynchronisation therapy (CRT), pacemakers with or without implantable 
cardioverter–defibrillators (ICDs). A recent echocardiogram can be useful to 
evaluate the severity of left ventricular dysfunction but should not delay opera-
tion. Severity can usually be gauged from the history, symptoms and required 
medication.

Those who are euvolaemic should undergo early surgery, omitting heart failure 
medication until 48–72 h post-operatively to reduce the incidence of symptomatic 
low blood pressure preventing mobilisation. Caution should be observed with 
administering intravenous fluid. Anaemia should be managed proactively to main-
tain haemoglobin levels above 100 g/L. Once able to transfer out of bed medication 
can be slowly re-introduced. These patients often develop increasing peripheral 
oedema 5–7 days post-operatively and may require an increased dose of diuretics 
for a period of time.

Patients with decompensated heart failure and fluid overload at presentation need 
careful attention. Those with acute left ventricular failure need stabilising before 
theatre. This is often associated with an acute ischaemic event. Anti-platelet and 
anti-coagulant therapy may cause increased blood loss at the fracture site and should 
only be started with caution for acute cardiac ischaemia. Discussion with cardiolo-
gists regarding appropriate intervention and an individualised decision about timing 
of surgery should be made.

Those with poor right ventricular function and fluid overload need high-dose 
diuretics with close monitoring of peripheral oedema, weight and renal function. 
This is often associated with hyponatraemia, hypotension and renal impairment and 
requires close observation. Correction to achieve a euvolaemic state often takes 
5–10 days. It is usually better to proceed with surgery and manage the decompen-
sated heart failure in the post-operative period. Significant peripheral oedema in the 
thigh however may increase the risk of wound breakdown.

7.3.3	 �Conduction Defects, Pacemakers and Implantable Cardiac 
Defibrillators (ICD)

Conduction defects seen on the 12-lead ECG are very common in older people. 
Temporary pacing is only indicated if a patient has complete heart block or has had 
syncope related to tri-fascicular heart block. First-degree heart block, bundle branch 
block and ectopics are of unlikely significance if asymptomatic and do not require 
pre-operative investigation.
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Pacemakers have become increasingly sophisticated, and a basic knowledge of 
different devices and their indications is required to aid the acute management of 
patients with fragility fracture. All patients with pacemakers have routine annual 
checks, and a pre-operative check is only required if there is concern about malfunc-
tion or if it has not been checked within 12 months.

It is important to understand the reason for the device and whether the patient is 
pacemaker dependent. External pacing equipment and a defibrillator must be avail-
able during surgery. The use of surgical diathermy/electrocautery can give rise to 
electrical interference, and this can present additional risks when used in patients 
with pacemakers and ICDs. Energy can also be induced in heart lead systems caus-
ing tissue heating at lead tips through high-frequency current [11]. The manufactur-
ers recommend avoiding surgical diathermy if surgery is occurring within 50 cm 
from the device. If diathermy is deemed essential, then the use of bipolar diathermy 
with short bursts of energy minimises the risk. Where available, the use of a har-
monic scalpel should be considered.

If a cardiac technician is available, then an ICD can be turned onto monitor only 
mode to prevent shock delivery during surgery. Otherwise ICDs should be turned 
off by placing a magnet over the device which should be secured with micropore 
tape. Any sustained ventricular tachycardia or ventricular fibrillation intraopera-
tively should be managed with external defibrillation. Post-operatively, the magnet 
should be removed, and the patient monitored until the device has been checked.

7.3.4	 �Atrial Fibrillation (AF)

Public campaigns such as ‘know your pulse’ have increased public awareness of the 
risk of stroke from atrial fibrillation. Patients with permanent AF and a controlled 
ventricular rate should continue with rate control medication (usually a betablocker, 
dioxin or verapamil) pre-operatively, with their usual dose administered on the day 
of surgery. Some patients are known to have paroxysmal atrial fibrillation (PAF). 
Amiodarone, flecainide or beta blockers are often used to try and maintain sinus 
rhythm and prevent PAF. Periods of fast atrial fibrillation are commonly induced by 
trauma, anaesthesia and a stress response.

Those with new AF, persistent AF or PAF with a fast ventricular rate need review. 
Tachycardia may be due to pain, a cardiac event or sepsis and a 12-lead ECG, mea-
surement of lactate and inflammatory markers is advised. Those with no evidence of 
inter-current illness may simply have new AF or poor rate control. Correction of 
dehydration and electrolyte imbalance should be initiated immediately. If the rate 
remains persistently above 110 bpm, then urgent rate control may be required pre-
operatively. Digoxin loading often takes 24 h to establish rate control. New pre-
scription of betablockers is not advised pre-operatively due to concerns about 
hypotension. Short-acting intravenous metoprolol may be used with caution. The 
most effective method for rapid rate control is with intravenous amiodarone. This is 
usually administered with a slow bolus of 300 mg over 1 h followed by a 24-h infu-
sion of 0.5 mg/kg/h (450 mg in 500 mL normal saline). This must be administered 
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through a large bore cannula and ideally into a central line with cardiac monitoring. 
Cardiology advice may be required for complex patients.

7.4	 �Management of Anticoagulants and Anti-platelets

Anti-platelets are mainly used for secondary prevention of stroke, in peripheral vas-
cular disease and following cardiac events. Anti-platelet agents cause irreversible 
platelet dysfunction and recovery only occurs with production of new platelets over 
7–10 days. However, delay for urgent surgery, such as fractured neck of femur fixa-
tion, is not recommended [12]. With regard to choice of anaesthesia, aspirin is usu-
ally of little consequence, and SIGN guidance supports central neuraxial blockade 
in aspirin monotherapy [12]. Clopidogrel monotherapy should not delay surgery 
[13] and indeed should not be a contraindication to spinal or epidural anaesthesia, 
with little evidence for increase in rates of vertebral canal haematoma [12]. General 
anaesthesia should be considered for patients taking dual anti-platelet therapy [12]. 
Prophylactic peri-operative platelet transfusions are not necessary and should only 
be considered if there is excessive surgical bleeding [12].

Up to 40% of patients admitted with a hip fracture will be anticoagulated [14]. 
Direct oral anticoagulants (DOACs), such as apixaban, rivaroxaban, edoxaban and 
dabigatran, are currently prescribed more commonly than warfarin in the United 
Kingdom [15]. They have the advantage of fewer drug interactions, do not require 
plasma level monitoring for dosing and are effective and relatively safe [16].

In patients taking warfarin, AAGBI guidance recommends proceeding with sur-
gery under general anaesthesia when the INR has been reduced by intravenous vita-
min K to less than 2.0 [17]. Spinal anaesthesia and surgery are considered safe with 
an INR < 1.5 [17].

Guidance for anaesthesia and surgery on patients with a hip fracture receiving 
DOACs is currently lacking. European and Scandinavian guidelines have advocated 
a pragmatic pharmacokinetic model with the passage of two half-lives between drug 
discontinuation and central neuraxial blockade [17].

The factor Xa inhibitors apixaban and rivaroxaban have a reversal agent, andex-
anet alfa, but it is only licenced for life-threatening bleeding and not routine use. The 
ANNEXA-4 study demonstrated effective clinical haemostasis with andexanet alfa, 
but thrombotic events occurred in 18% of patients during the 30-day follow-up [18].

Dabigatran, the direct thrombin inhibitor, has a licensed safe reversal agent, 
idarucizumab.

Traditional coagulation tests such as PT/INR and APTT are not sensitive in mon-
itoring DOAC plasma activity [17]. Furthermore, the INR can be normal when 
clinically relevant plasma levels of DOAC are present. Therefore, traditional coagu-
lation tests are not recommended. Plasma Xa assays are accurate but not commonly 
available in many hospital laboratories, and without an evidence base to guide the 
correlation of plasma levels to neuraxial performance safety, their use is limited. 
Conversely, clinical activity of dabigatran can be monitored easily and reliably 
through plasma thrombin time.
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With the secondary analysis of the national audit project ASAP 1 showing no 
difference in 30-day mortality between patients who received a general anaesthetic 
versus a spinal anaesthetic for hip fracture surgery, for many patients general anaes-
thesia is an acceptable alternative to spinal anaesthesia [19]. However, this is not a 
straightforward decision and should be made on an individual basis depending upon 
type of anticoagulant, renal function, the type of surgery required, anticipated blood 
loss, pain control and risk of immobility.

Table 7.2 gives details of suggested management for different anticoagulant 
medications.

Table 7.2  Anti-platelets and anticoagulants in patients with fragility fracture

Drug
Elimination 
half-life Management

Acceptable to proceed 
with spinal

Warfarin 4–5 days 5 mg vitamin K intravenously 
and repeat INR after 4–6 h. 
This can be repeated or 
consider Beriplex for 
immediate reversal

If INR < 1.5

Clopidogrel Irreversible 
effect on 
platelets

Proceed with surgery
Monitor for blood loss
Consider platelet transfusion if 
concerns regarding bleeding

If anti-platelet 
monotherapy. GA if 
dual therapy

Unfractionated iv 
heparin

1–2 h Stop iv heparin 2–4 h pre-op 4 h

Low-molecular weight 
heparin sub-cutaneous 
prophylactic dose

3–7 h Last dose 12 h pre-op 12 h

Low-molecular weight 
heparin sub-cutaneous
Treatment dose

3–7 h Last dose 12–24 h pre-op.
Monitor for blood loss

24 h

Ticagrelor 8–12 h Proceed with surgery with 
general anaesthetic
Monitor for blood loss
Consider platelet transfusion if 
concerns regarding bleeding

5 days or post platelet 
transfusion at least 
6 h post last dose

Aspirin Irreversible 
effect on 
platelets

Proceed with surgery Continue

Rivaroxiban 7–10 h Surgery and anaesthesia 24 h 
after last dose if renal function 
normal

2 half-lives/24 h after 
last dose if renal 
function normal

Dabigatran 12–24 h Surgery and anaesthesia if 
thrombin time normal
or idarucizumab for immediate 
reversal if thrombin time 
prolonged

If thrombin time 
normal or 30 min 
following 
idarucizumab 
infusion

Apixiban 12 h Surgery and anaesthesia 24 h 
after last dose if renal function 
normal

2 half-lives/24 h after 
last dose if renal 
function normal
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Understanding the reason for anti-platelet/anticoagulant medication is essential 
in managing peri-operative risk of thromboembolic events. Patients with cardiac 
stents are at high risk of thrombosis and cardiac events and anti-platelet medication 
should either continue or be stopped for the shortest possible time.

Patients with mechanical heart valves (particularly mitral valves), known AF 
with recent stroke and recent DVT or PE are at high risk of peri-operative thrombo-
embolic complications and bridging strategies should be considered. Treatment-
dose subcutaneous low-molecular-weight heparin can be given until 24 h before 
surgery or intravenous unfractionated heparin until 2–4 h before surgery. The latter 
requires careful monitoring with 4–6 hourly APTT levels to ensure correct dosing.

Temporary insertion of an inferior vena cava filter should be considered for those 
with recent proximal DVT or PE.

Tranexamic acid has been shown to reduce the need for transfusion in a small 
study of patients with hip fracture with no difference in 3-month mortality [20], but 
in a similar small study, there appeared to be a significant increased risk of throm-
boembolic events [21]. A meta-analysis involving almost 600 patients suggested 
that Tranexamic acid administration reduces blood loss and transfusion rates with 
no significant difference in thrombotic events. The authors recommended a large, 
high-quality randomised control study to ensure safety and to establish clarity 
regarding the optimal regimen, dosage and timing before wide recommendation for 
use in hip fracture surgery [22].

7.5	 �Anaemia

Anaemia on admission is an independent predictor of poor outcome and is present 
in about 10–12% of those presenting with hip fracture [23]. It often reflects underly-
ing disease such as malignancy, chronic kidney disease or poor nutrition. It is 
important to send blood for haematinics pre-transfusion to aid diagnosis and subse-
quent management. Macrocytic anaemia should not be transfused without an under-
standing of the cause and in liaison with haematologists. Although the evidence is 
controversial, most clinicians would aim for a pre-operative haemoglobin of at least 
100 g/dL.

It is possible to predict blood loss depending upon the type of fracture with intra-
capsular fractures losing about 1000 mL, extracapsular about 1200 mL and intertro-
chanteric or subtrochanteric up to 1600 mL [24]. This may be greater in those on 
anti-platelet therapy or anti-coagulants.

The FOCUS study was a large randomised controlled trial comparing liberal 
transfusion with restrictive transfusion in patients following hip fracture which 
showed no difference in mortality, ability to walk across a room at 60 days or length 
of hospital stay [25]. However, a decision about transfusion trigger should be made 
on an individual basis pre-operatively, taking into account frailty, cardiorespiratory 
reserve and levels of function. Usual practice is to keep haemoglobin above 80 g/dL 
for those who are well and to aim for a haemoglobin of above 100 g/dL for those 
with poor cardiorespiratory reserve.
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Intravenous iron pre-operatively has been evaluated but its effects are not suffi-
cient or quick enough to reduce the need for blood transfusion in the first week after 
surgery [26].

7.6	 �Diabetes

Poor glycaemic control in the peri-operative period can lead to dehydration and 
poor wound healing with prolonged hyperglycaemia. Hypoglycaemia can also have 
serious consequences contributing to delirium, falls and seizures.

In the pre-operative period, patients with fragility fracture are often reluctant to 
eat due to pain, immobility and side effects of analgesia. Immobility may lead to 
reduced calorie requirements but pain and stress result in hyperglycaemia.

It is important to review diabetes medication pre-operatively and to monitor the 
blood sugar levels regularly. The AAGBI have produced comprehensive guidelines 
for peri-operative management of diabetes [27]. Patients who have taken long-
acting oral hypoglycaemics or long-acting insulin need close monitoring and may 
need slow 5% glucose infusion if being kept nil by mouth for surgery.

Pre-operative carbohydrate loading or high-sugar dietary supplements should be 
withheld in patients with diabetes as these may lead to poorly controlled blood 
sugar levels.

Most patients on oral hypoglycaemics can be managed by simply omitting usual 
medication on the day of surgery (NB: there is no need to stop pioglitazone). 
Metformin should be withheld for 48 h in anyone at risk of renal impairment, as 
there is an association with lactic acidosis. If pre-operative blood sugars rise above 
12 mmol/L, consider variable-rate intravenous insulin infusion (VRIII). Oral medi-
cation should restart as soon as the patient is able to eat and drink.

Those usually on short-acting or combined insulin preparations should omit their 
usual insulin dose and start on VRIII pre-operatively with intravenous fluid. This 
should be 5% glucose if the blood sugars are low. For patients with type I diabetes, 
insulin should never be stopped completely.

Long-acting insulin analogues (Glargine, Lantus, Detemir or Levimir) can be 
continued in the peri-operative period, with some people advocating reducing the 
dose by one-third.

It is important to make a post-operative plan and to withdraw the VRIII as soon 
as the patient is eating and drinking, to avoid fluid overload and electrolyte distur-
bance. Normal insulin doses may need adjusting until the patient is eating, drinking 
and mobilising normally.

7.7	 �Chronic Kidney Disease (CKD)

CKD is common in older people and can be associated with excess surgical morbid-
ity [28]. It is important to establish the duration of CKD and baseline renal function. 
CKD may reflect impaired excretory function with raised urea, creatinine and 
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metabolic products. In addition, there may be impaired synthetic function resulting 
in acidosis, hyperkalaemia, hypertension and oedema. CKD also results in reduced 
erythropoietin with anaemia and reduced hydroxylation of vitamin D causing hypo-
calcaemia and hyperphosphatemia. Platelet dysfunction is common in CKD, 
increasing the risk of bleeding.

Anaemia and metabolic abnormalities should be corrected to acceptable limits 
pre-operatively. Fluid overload is difficult to correct pre-operatively but those with 
end stage renal disease who are dialysis dependent should be dialysed within 24 h 
pre-operatively to reduce fluid overload.

Many drugs are excreted by the kidneys and can accumulate in patients with 
CKD.  These may require dose adjustment or administration interval adjustment 
and, in some cases, avoided completely.

Anaesthesia often results in hypotension and a significant reduction in renal 
blood flow with worsening of renal function in the post-operative period. It is essen-
tial that anaesthetists are aware of patients with CKD who have poor renal reserve 
so that they can make every effort to prevent hypotension.

Patients with CKD often have concomitant ischaemic heart disease and continu-
ation of beta blockers and correction of anaemia may help to reduce the incidence 
of cardiovascular events.

7.8	 �Respiratory Disease

Predicting those who are at highest risk of post-operative complications enables 
pre-operative intervention and optimisation. All patients with hip fracture are at risk 
of atelectasis and of chest infection which is one of the reasons for early operation 
and mobilisation. Those with underlying lung disease or smokers with undiagnosed 
lung disease have a higher risk. Low serum albumin, recent weight loss and depen-
dency are also associated with increased risk [29].

Opiate analgesics and anaesthetic agents can reduce respiratory drive resulting in 
hypoxia, hypercapnia and atelectasis and should be used with caution.

Obesity also contributes to reduced gas exchange through reduced lung volume 
and in severe cases can lead to hypercapnic respiratory failure, but there is no evi-
dence that patients with hip fracture and a high BMI have an increased rate of post-
operative complications [30].

Cor pulmonale and pulmonary hypertension carry significant morbidity and 
mortality.

Pre-operative clinical assessment, chest X-ray and arterial blood gases give 
important baseline information.

Exacerbations of chronic obstructive airways disease may need treatment and 
optimisation pre-operatively, but most respiratory infections should not delay oper-
ation unless accompanied by sepsis, cardiovascular compromise or very high oxy-
gen requirements.

The choice of anaesthetic is discussed in Chap. 8.
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7.9	 �Medication Review

In some countries, medicine reconciliation soon after admission is undertaken by a 
pharmacist. Understanding how a patient manages a complex regime is important, 
giving insight into cognition and compliance. Specific medication may suggest cer-
tain diagnoses, but care should be taken in making assumptions.

All regular medication should be written up on the drug chart with the indication 
for each drug and clear documentation of which should be continued or withheld 
pre-operatively. Most older patients with frailty admitted with fragility fracture will 
be volume depleted, and it is important to withhold medications which could con-
tribute to renal hypoperfusion and acute kidney failure in the peri-operative period 
(e.g. diuretics, ACE inhibitors, anti-hypertensives).

Long-term sedatives (e.g. benzodiazepines, antipsychotics) should be reviewed 
and possibly reduced in the immediate peri-operative period, as many of the anaes-
thetic drugs will also cause sedation. However, they should not be stopped abruptly 
or withheld for prolonged periods of time.

Other medications must be given on the morning of surgery with a small sip of 
water (e.g. beta blockers for angina or rate control, anticonvulsants and medication 
for Parkinson’s disease).

Some medications need reviewing and adjusting during the peri-operative period 
(see anticoagulants and anti-platelets and management of diabetes). Patients on 
hydrocortisone for pituitary failure or long-term low-dose steroid with possible 
adrenal failure should be given an increased dose usually 50 mg of hydrocortisone 
on induction via intramuscular or intravenous route and three times a day for the 
first 24 h). Inhalers may be changed to nebulisers for better delivery while a patient 
is immobile in bed.

Every prescribed medication should have a clear ongoing indication and benefits 
of the medication should outweigh the risks. Hospital admission with multidisci-
plinary input is an opportunity to review this. It is an important aspect of compre-
hensive geriatric assessment and takes considerable time. It should start 
pre-operatively but will need to continue to be reviewed and adjusted in the post-
operative period.

Considerable thought should be given to medication that may contribute to falls 
(see Chap. 16).

7.10	 �Preventing Complications: Thromboembolic Events

Patients with fragility fracture are considered at particularly high risk of thrombo-
embolic events, due to the effects of trauma, surgery and immobility. Older patients 
with frailty may have other co-morbidities such as heart failure or a history of 
thromboembolic events that increase this risk further. UK NICE guidelines recom-
mend daily prophylactic-dose low-molecular-weight heparin (LMWH) for all hos-
pitalised patients unless there are specific contraindications [31]. LMWH should be 
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prescribed on admission but omitted if the patient is going to surgery within 12 h. If 
there is likely to be a delay to surgery, pre-operative dosing should be considered 
taking into account risks of bleeding further into the fracture site.

The incidence of symptomatic venous thromboembolic events (VTE) is between 
1% and 9% and symptomatic pulmonary emboli (PE) 0.2–1.7% following hip frac-
ture surgery. However, the risk of significant bleeding with LMWH is 0.8–4.7% [32].

There is no good evidence for compression stockings in patients following hip 
fracture, and the potential harm in patients with poor skin and circulation should not 
be underestimated. Local policies should be followed, but with a review of risks and 
benefits in each individual patient.

7.11	 �Antibiotic Prophylaxis

Antibiotic prophylaxis is strongly recommended for surgical management of frac-
tures to help to prevent deep wound infection. Each hospital will have its own policy 
to reflect likely pathogens and local patterns of resistance. This usually involves a 
single dose pre-operatively and 24-h cover post-operatively. Antibiotic choice may 
vary for patients who have fallen and fractured while in hospital or from a nursing 
home environment where the incidence of drug resistance is higher.

7.12	 �Appropriate Ceilings of Care

Many patients with fragility fracture have significant frailty and a quarter are in their 
last year of life. It is important that they and their next of kin have a realistic under-
standing of which treatments may result in benefit and which are likely to cause 
harm or distress. Organ failure as a result of end-stage chronic disease is usually 
irreversible, and under these circumstances organ support in an intensive care unit 
setting is likely to be ineffective and therefore inappropriate. Where there is a revers-
ible element to organ failure, decisions regarding invasive treatments should be dis-
cussed in anticipation pre-operatively where possible.

Cardiopulmonary resuscitation in the event of cardiac arrest is unlikely to be 
effective in those with poor physiological reserve and an anticipatory form (Do Not 
Attempt Cardiopulmonary Resuscitation or DNACPR form) is required in some 
countries.

Many older people do not wish to receive life-prolonging treatments and may 
have discussed this with relatives or completed an advanced care plan. It is impor-
tant to discuss this with the patient and their next of kin during the pre-operative 
assessment to ensure that all are aware of the patient’s priorities. A DNACPR order 
may be reversed in the immediate peri-operative period, in theatre and in recovery 
area to ensure that recovery from anaesthesia is complete and does not contribute to 
cardiac or respiratory compromise. The use of drugs and techniques often used as 
part of CPR may be indicated in the short-term [33].
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7.13	 �Conclusion

Pre-operative assessment of patients with fragility fracture requires skill, time and 
effort. It is best achieved through multi-disciplinary review and information gather-
ing to provide a clear and accurate understanding of a patient’s background. Many 
patients require adjustments to medications in peri-operative period and for some 
urgent optimisation is necessary. For the majority of patients, proceeding with sur-
gery without delay is in their best interests, as most intercurrent conditions are not 
rapidly reversible and medical instability will progress with poorly controlled pain 
from the fracture and an inability to sit upright. The AAGBI have produced guide-
lines on acceptable reasons to delay surgery [34]—see Table 7.3. Good pre-operative 
assessment includes shared decision-making with regard to the best form of man-
agement for that individual, taking into account the risks and benefits in addition to 
the patient’s priorities. Evidence-based protocols and guidelines are important, but 
ultimately this process requires clinical judgement and should involve a senior and 
experienced team.
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